From the University of Southern California, School of Medicine, Department of Pharmacology, 2025 Zonal Avenue, Los Angeles, California 90033, U.S.A. We have demonstrated three isoenzymes of phenylalanine hydroxylase in our laboratory (Parker et al., 1977) . The isoenzymes were originally reported by Barranger et al. (1972) in rat liver. The three isoenzymes have been characterised by rechromatography and duplicate elution patterns from separate columns and have been shown to be identical with the relative peak position and magnitudes for the isoenzymes. The Michaelis constants (Kms) and pH optima for the three isoenzymes which we have chosen to call pi, kappa, and epsilon are consistent with the reported values for phenylalanine hydroxylase (Bu bliz, 1969; U denfriend, 1969) . There are small differences in temperature, inactivation, and inhibition by p-chlorophenylalanine suggesting that the isoenzymes have slightly different chemical properties.
It has been recognised since Jervis's first experiments that the disease phenylketonuria represented an inability of the phenylalanine hydroxylating system to convert phenylalanine to tyrosine. The hydroxylating system consists of several protein components and requires nicotinamide adenine dinucleotide phosphate and biopterin cofactors. The principal protein in this system is phenylalanine hydroxylase, and the lack of functioning phenylalanine hydroxylase is the principal cause of the various states of hyperphenylalaninaemia, including phenylketonuria (Shaw and Gortatowski, 1971 ). The purpose of this paper is to present the results of the analysis of the isoenzymes of phenylalanine hydroxylase in the liver specimens of 12 normal human subjects and 10 children with classical phenylketonuria. Table 1 shows the qualitative results of twelve normal persons. The" + " represents the presence of the isoenzymes and the" -" represents the lack of one of the three isoenzymes, pi, kappa, and epsilon. Eight of the 12 persons showed all three isoenzymes. Three of these twelve showed an absence of the kappa fraction and one demonstrated only the kappa fraction. Table 2 shows the results of the qualitative analysis of liver specimens from 10 children all diagnosed as having phenlyketonuria using the standard loading techniques and accepting the operational definition used for phenylketonuria by the Collaborative Study of Children Treated for Phenylketonuria (Koch et al., 1973) .
DISCUSSION
None of the phenylketonuric children demonstrated more than one isoenzyme. Four of the children showed only pi isoenzyme, two had only epsilon, and one only a small peak of kappa. No activity was found in three of the children. However, not being able to find activity on chromatography may have been due to the overall activity being so low that it was not measurable with our procedure.
These results suggest the possibility of wide variation in the inheritance of the isoenzymes of phenylalanine hydroxylase and therefore a wide variation in the total phenylalanine hydroxylase (Parker et al., 1977) . The enzymes were eluted using a P04 gradient. Alternate fractions were incubated with and without phenylalanine and assayed for tyrosine using a semiautomated modification (Hochella, 1967) of the method of Waalkes and Udenfriend (1957) . activity. This may be the explanation of the extreme variation of clinical and biochemical differences seen in the hyperphenylalaninaemias.
